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(57) Abstract ; A silicon compound represented by the formula (1). In the formula (1), R^s each independently is hydrogen or a 
group selected from the group consisting of alkyl, (un)substituted aryl, and (un)substituted arylalkyl and A 1 is an organic group sub- 
stituted by a halogenated sulfonyl group, and preferably is a group represented by the formula (2). In the formula (2), X is halogeno, 
R 2 is alkyl, a is an integer of 0 to 2, and Z 1 is a single bond or C^o alkylene. (1) (2) The silicon compound is a silsesquioxane 
derivative which functions as an excellent radical polymerization initiator capable of forming a living polymer. For example, when 
an acrylic monomer is caused to coexist with the silsesquioxane to initiate polymerization, an acrylic polymer the molecule of which 
extends from one site in the silsesquioxane structure can be formed. Since the halogenated sulfonyl group has strong electrophilic- 
ity, various silsesquioxane derivatives can be synthesized by reacting the silicon compound with various nucleophilic reagents. The 
silicon compound can hence be used as an intermediate useful in organic syntheses. 
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/l/^x^) T-ntVK 2- (2-^^731^/1') T'Ptf/K 2- (4-a^/V 
^cn^/V) T'ntf/K 2- (2-xf/V7x^/W) bf/K 2- (2, 3-^ 
f;V7x=;i/) 7nt:7K 2- (2, 5-^Wx=;v) 7nfcVK 2- (3, 

10 5— ^^7^/1-) T'nfcVK 2- (2, 4— ^^/K7*=/V) 7nfc7K 
2- (3, 4 ^vKT^avV) 7nfcf/K 2- (2, S-v^^/l^^ai/v) 
7^/K s (4- (l-^^vVa^vV-) 7i^;V) /^/K 2- (4- (1, 1 - 
*?*<f-A*x&A) 7mn/V) a^/K 2- (4- (l-* t ?A'^A') 7aiai/V') 
7ntVK 2- (3- (l-^/v-a^Vv) yu\i°;vt£EX*foZ> 0 

15 -<^V^(Dfi&#(D7K^^^^: i~i2 (DT^^x-m^mx. btifry ~ 

3 _ (MJ^/V^-n^^/V) 7x^f^ N 2- (4-MJ7^to^^7x 
-/k) ai^/K 2- (4-/^7/V-^-n7^73i^/V') 3^VK 2- (4-hU 
XTJ^/^n^^V^cn— /V) a^/K 2- (4-^7^^7J7;^0^^/V 

20 7x^/V) a^VK 1- O-h^/^d^Wx^) 1- (4- 

MJ7;V^n^f;V7x^/V) a^/K l- (4-;t7/VtP7*Wx^) 

1- (4- Y])f^y;v^rx2^^y;vy^^ ;v) a^/K 1- (4-^>7 
^#7/V^n^^VK7o:avV) rc^vK 2- (4-yt7/Vtn7 P f/V7x^ 
/V) yntf/K (4-/^7/^-07*^7*=^) ^/K 2 

25 - (4- MJf f 7j7/^a^^ri//I^7*=/V) 7ot°/K 1-/^-1- (4 — 
MJ7 f 7J7/V^-t3^dfv'/V73i=/V') a^/K 2— (4-^7^^7/V^-n^ 
^VK7*aW) 7 e nt> > 1— pt^/V-l- (4-^7^-7 =? ^7/^n^^/W7 
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^^>m<D&M<D*mfri%mm. 1-12 ©r^^-ce^ai*. knit? * ^ 

W;K*fcoT, dOT/V'^ I t"7)-CH 2 -^-CH=CH--eg#^ : X.fe^ 
fci§-£-<D«, 2- (4-^^/^*^) 1- (4 -^~/K7:x~ 

/V) m^/K 1- (2- 7 at—A") ^/W^^-Cfe^o 

^^/K 2- (4— * h*ri/7^~M a^/K 3- (4—;* Y**/7x.siAd ~7 
Ptf/K 3- (2-^ bWx^/W) yntf/K 3- (3, 4-S?* 
10 ~;V) 7"nt:VK 11- (4-* h^7*-^) «7>^^K 1- (4-^ h^r 
• >>7x=;V) rc^/K 2- (3- b*f*^M 7=.~M 3- (2 

-<^V^05ffit<D^Km^^m 1~12 OT/^/W-ettM btbfc^^ 

i~i2 oT/^/v"ee#mx.^tb^7^^r/w 
#a-<^tt, 5 1 o©-ch 2 -ds-o--eg#^e>ttrt#^^je>-c^j^i- 

5£ x 2- (4-7^/^v-7^=;V) 3i^/K 2- (4-7^/^>-7zn=/V) 
^ntVK 2- (2-7x7^7x^V) zfn fcT/K 4-tf:7x.~y A-P^/K 
3 — if 7 a - \) /k^L^/K 4-¥7^~y /Vcc^K 4 - tf 7 U /V:7°n fcVK 
25 2- (2-lf7^P/V) ^ntf/K 2- (4-tT7^y/V) 7 p ntV^^fe 

So 

/K£>#|te, 3- (2, 5-S^f^V-3, 4, 6-hy^Wxx;V) ^nt' 
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/MTvK 2, 3-^C2 0-4-^^7^^/V^^/K 2, 5-^^13X3-4 
5 -*=F>V7 ^—jVff-tv, 3, 5 -v*^ n n — 4-^/^:7 a^/V^/K 2, 3, 
5_|.y ^ 0 p-4-^f;V7i^f/K 2, 3, 5, 6-rh7^PP-4 
-p<?VK7;r.~/W<!f7K (2, 3, 4, e-^h^^ao-S-^Ws^) 
pt^VW 2, 3, 4, 5 - T h 7 ^ o n - 6 - ^ W s ^ f /K 
-3, S-S^^/^s^/M^VK 2-^nP-3, 5 -S^^KT^-/!^^ 
10 /K 2, 4-v^nn-3, 5 -*J*7*A'7^—fl'*?-fl'> 2, 6-^po-3, 
5 _^f, v7x -;^f;K 2, 4, 6-hy^na-3, 5-i^^/K7x^ 

-/l^^/K 5 -/n*- 2 -^f /W7xn;^ f /K 6-7*0^-2-^^7 
^A^^fvK 3-^n^~4-^^7^^/V^^K 2, 3— 5^n*-4- 
15 ^f;V7x^f;K 2, 3, 5- MJ^o^E— 4-p«^/V7^^/V^^/K 2, 
3, 5, 6 - f b yT'n^ - 4 - ^ ^7x^;M ll-(3-^nn-4 

20 4>fr< i^lo^ft57xx;K'fe5 0 

/PT/W^O«, 2-7^/=¥^^/K 3-7x/^a^K 4-7^/ 
^rv-r/^VK l-^a^/Vccf^/K 2-7^^/V^^/K 3-7^^/^-2- 
^n-<=i/K 4 -7^— /V- 4 -^^—/K 1 3 -7x^V- 1 2 - b V 

T/V^/VOM(*x 4-7;VtP7x=/Hr-/K 2, 3-v ? 7/^n7x^;V 
xr=;K 2, 3, 4, 5, 6-^/^7;^P7xx;l/xfx/K 4 -^?VK7 
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/K 4— (1, 1— S^^a^A") :7^—Ao^/K 4 -XT^7x^/I/xf 
/K 1- (4:-*-*r~J>V7^~A') 4-7 b^S^^/K/ntf/K 7^ 

5£ (1) *0>A l W:> />n^>'^/U7*=A«**i-« 3 flfaB6"e*)*. -<^ N 
yi/jJ/l'IS.-a (Atom transfer radical polymerization) jfe&S&lktl/'TV^o ^<*> 

*z/m^<w£®* MftMfc ioW7^ yM^L, tftvvtsfclHfctf- b y * 
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5 A 1 <Dffr~£. LV^Jfix 5£ (2) t?^^^SS-t?fc^o 



^ (2) fc*3WT\ X^n^V-efct), R 2 {^^1~3<DT/V=3r/H?fe9s 
a(i0~2 *) , Z 1 te^^fefcte^flfc 1~10 <Z>T/1^ l/>"e&5„ 

^iti~i 0(DT;^v^*5v^, ttf®-cH 2 -ii-o- -COO-* 
io fc«-oco--efitmx.fett-ct>J:v\ /Nn^yW7*^ it?R 2 
>-^m^(D^^im^ ifc^#^i®"C*fc6o -tux, zm^z 2 -c 2 h 4 - 

-Cfco-C, ^(^T/^W^^O^U^Vn— f0^_h(D-CH 2 -^-O-, -co 
0 _^_OCO--etfM^TtJ;V\ ftW*bl^Z 2 <D#Ite-C 2 H 4 
15 -X»&Z> 0 ^h^><D#|}3\ CK Br, I &<!f"T?fc<5 0 J^^«I7i?;27A*a-<0 

|E^fflVNT*2*5J;^3^i- 0 ^tbh<D#m. TIB^ (8) MoV^f^-? 
£>5 0 i<D^*5V^, RM^x J^vK 2-7^/K/nt:7K 2, 4, 
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5£ (3) f^RM*. 5£ (1) ^(DR'tm— ?fo%o ^(D&*)t£i\&m^ 

5 t?, ^a.T*fe«ag2ffiiaarFt?aiS*^ & e> m 2 Mr^^^ * s - . ^ 

(3) ^^:^V^TR 1 ^->^la^<^/^•efc?)'^b'a'^^#*CV^6 (Organoroetallics, 
10, 2526- (1991). Chemical European Journal, 3, No. 6, 900- (1997) ) „ IsyJ—^ 
(Si -OH) (D&J&m&m^ ik&W O) fc^P^W7t^«:t 

10 t?£6o 

(3) fcUfc^Si (4) «r£j££iir5£fcfc:J;*K 4k&® (5) ^# 



X— ! 




(4) 
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ft&m ( 3 ) SrrffBK& t VXA^T^ r. t &%mfrZ> ^ ( 3 ) ^(DR 1 (D& 
~;i'T/v*/l'fahte%mfrbm&liStlZ> 1 otDS-efeSo ffiU 1 ~ 8 (DT 

5 fi-O-, -CH=CH- > ^nT/^l/^fci^^nT/^5r=W^-t?tt%^ 

T&J;^ 7;^i/ytf©ftt©-CH 2 -»-0-T^tx.f)tittj:v\ 

10 tt, ^ (4) teXTtt (5) 4><D^r<Dftfe<Dfa-^<D#^HfilBOa<9-efeSo 

(3) bib&%) (4) (5) fr&f&lTZia^ "Corner-cappi 

ng reaction" kffitSZhttm (V\b^5^g^£flJJE^3^T*fc«9 , #Jxj3Ma 
cromolecules, 28, 8435- (1995) &CfB^£*l/tV^ 0 ) SCSI'S ^ £ j8S"Tft 5„ 
15 (4) <£>#|te % 2- (4-^on^7^-^) if/uMJ^pp^^ 

3- (4— ^no^/l^^^/l") /ntVl^b P ^nn^7^M5^ ^frb 

^(D^mm^jt^my^m^Kom^i^ fc&®> (3) *3£tm^ (4) 
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&m o) os i-oH (^y— ;v) m<Di£xi l z.%j&&-&%m&, s i-ohs 
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io js^itm-s ^^^^t?fett^#^$ijpm^ < , «s 1 3 mmx n m 



(6) 3Wfgo^7K^'l«^t-Sv'7^^^P7K^I?-r§-^ 
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^ <fra#> (1) ik&®J (6) fc^n^fl^^^^/HiSr^i-ShP^ia 

tt&m (6) 3rJBv>5#3^ Hutao^^J (4) %%mis-&Xik-&m (5) £ 
i~5ii^0^bv\ (6) tf^R 1 ^ (1) ff'OR 1 km— rrfoZtK ^(Dift 
SU/^WsS; (3) fcS3»tS«^^P«T?*>So ^ (6) ^OMfilflfiOT/^y 

10 9 „ *t>0*bv^tt^-by 9At?S>5o fl^*& (6) fcfc-a^ (4) SrKJ&£ii: 

xvc&m (5) ^-rsra^x -fta^ (3) &m^z>m&t mm?. i^xmrn-r^ r 

fb£<» (4) (DmaiAt^SmWtZ. (6) ©Si-ONalC 

T^Sr/BV^^fcte, ^b-a^J (6) ^Si-ONaW5^iJtT3~5 

-»-T**>3-£a s #*uv\, Kfcfc&uT^ss&au ^s^sitrowraKio 
thfcmmir%mffl\z-mM£"&z>o z.(ob%<oi\&m (5) ©8P*bv>*&wu 
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±mm^m t> 5sut ?z-tx\ ft&m (5) (Dmw^*m?z>z.th^mx*ihz> 0 
w^^m^m^^mm^wsm^ K&m (6) tm^vtu^t. m 
mm<Dmm^^x^^m (6) .^^xpfmm^wm^^^t, wgmx-&^x 

5 TFmstottf&RUto&b (6) Sr»*±<*fffl3*5-^ J*3t^<6vviJMS3:W 
4k&Vo (1) ^m-a-W^Ji:bT^VNS^i^-c^6#*pm-^l4^*m- 

1011 o**) r^y/v^^^-efcSo t**) r^y/Hk * 

r^y w-k jy^vVA' o**) r^yv*- K n-y^/v c?**) r^yu 

15 _ K ^ y-?*5-,v T ? ]} K t e r t TPV^— K 
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7^!)1a- K T^yv-K K^V/v T^yi^-k 

20 7x^/1/ 0<;$0 T^yw- K hMA- (^*) y 1^— K <<l'S?A' 0* 

v^^Vv 7^yw-K 2-t Kp ^v/^n 

^T!i;v (^^) r^yi^-K ^y^/v c*^) r^yt/— k 

25 _ 3 _ (^^) T^Dp^/Wt^f^t^^ 4- 7^!)n^ 

2-^^-1, 4- Ti^yn 
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■y > 4- (^^) 7^ !J n/f/Vt^f/V-2-^P^^-l, 3— 
y v — b 2 — T 5: /^/K 2 - (pt 

r^yw- k 2 - ^^/w (^^) r^yi^— 

5 K i - (^) T ? \) n^y-2-y^;V-2- (2, 2, 6, 6-fh7^ 
! _ t-^y S^/ltf-^V) rc^ ^ ( 1 - (4 - ( (4 - T?V* 

^yntVW) MJ^ b^rv^^^ 3- (3, 5, 7, 9, 11, 13, 15- 
^.-ff^A^^fW* [9. 5. 1. I 3 ' 9 . I 5 ' 15 . I 7 ' 13 ] -tr*? 9 '** 
10 f-v-l-^f/W) ^PtVl/ T^yi^-b> 3- (3, 5, 7, 9, 11, 

13, 15-^^y/f;W^^P C9. 5. 1. I 3 ' 9 . I 5 ' 15 . I 7 ' 
13 ] $-?#i/X23rfy-l—4;\') -fxi^jV T^yv— K 3- (3, 5, 

7, 9, 11, 13, 15-^>fy^f;W^o [9. 5. 1. I 3 ' 
9 xs.is 17.13] ^^^ci^i^^— 1 -^f/V) ^nfcVV 7^yv- 

15 K 3- (3, 5, 7, 9, 11, 13, 15-^^0^/^^^ 
n [9. 5. 1. I 3 - 9 . I 5 ' 15 . I 7 ' 13 ] ^^v'O^rty-l-'f^) ^ D t 0 
)\> T^yw-K 3- (3, 5, 7, 9, 11, 13, 15-^7x 

[9. 5. 1. I 3 ' 9 . I 5 ' 15 . I 7 ' 13 ] t^#VPW-l 
— f/V) ynlf/V T^y K 3- C (3, 5, 7, 9, 11, 13, 

20 15 _^ x f;lXy^^P [9. 5. 1. I 3 ' 9 . 1 B,1S . I 7 ' 13 ] 

->n^V-l— f/V^vO ^^-/Vi/y/V] yptf/W O**) T^yi/— K 
3 _ [ ( 3> 5> 7j 9) ii, 13, 15-^7°Ny7*fM^^P [9. 
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i/y/V] 0**) y K 3- C (3, 5, 7, 9, 11, 13, 

25 15-^^fy^f/V^^P C9. 5. 1. I 3 ' 9 . I 5 ' 15 . I 7 ' 13 ] 
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v-^p [9. 5. 1. I 3 ' 9 . I 5 ' 15 . I 7,13 ] *9# 9 s 1 **r'9r^-\-4Ktt 
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-y) r^yv— k 3- c (3, 5, 7, 9, 

11, 13, 15 .^7x=;W<^^p [9. 5. 1. I s - 9 . I 5 ' 15 . 

1 7 • 1 3 ] it99'*sxx ttls- 1 — f A^P- v-) ^ V M ~7u tVv *) 
T #\) U ^y^ T?V J^&tfO^- UlsttW YttWfo, h V 7>V3ru ? 

5 f-Wf-A' T^UV-K 2 - h y ^/u^/V 9) TV y 

^f-;v V) TV !)i^-K h y yAtfrntT-Ao (;* y U'— K S^ 1 - 

10 7 Asjrn^A'^jv (*V) TV V w-K 2-^—y;^n^^;v^;v 
V) TV y v*- K 2 — 7;vtpfv , ;>^ y K 2 — 

— y^n^^fiyA-^/V (*V) TVV V— h&£ f "T?&><5o 

#;w**—h, 2- {2-zfn^ezfvt^/y(/u^i/) X^UlSy 2- 
ffyzf^V/i'tt^) ^fuy, i-(2-((4-^— ;k7x=;u)^ h^)- 

1 -^-/Voi b^ix) - 2, 2, 6, 6— T h ? * ^/Hf-< 9 ^ 1- (4- 
20 tf^^-ZV) -3, 5, 7, 9, 11, 13, 

P [9. 5. 1. I 3 ' 9 . I 5 ' 15 . I 7,13 ] t^^^o^ff^ 1- (4-lf=/V 
^-/V) -3, 5, 7, 9, 11, 13, 15-^7^y7f;^^^n 
[9. 5. l. l 3 - 9 . I 5 - 15 , l 7,13 ] ^VV^^-y, i- (4-^-Asy 

^-7^-3, 5, 7, 9, 11, 13, 
25 [9. 5. l. l 3 - 9 . I 5 - 15 . I 7 ' 13 ] Hr*r9*sv*yr^ l- (4-lf~/K7 
x^) -3, 5, 7, 9, 11, 13, 

n [9. 5. 1. I 3 - 9 . I 5 ' 15 . I 7 ' 13 ] t^^Vnifty, 1- (4-tf^/W 
7i^;V) -3, 5, 7, 9, 11, 13, 15-^7x=/Ky^>y^n[9. 
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5. 1. I 3 ' 9 . I 5 ' 15 . I 7 ' 13 ] ^^^pW» 3- (3, 5, 7, 9, 1 
1, 13, [9. 5. 1. I 3 ' 9 . 1 S,1S . I 7 ' 1 

3 ] tf-^S/n^Mfc'— xf-A'XT-l'l'* 3— (3, 5, 7, 9, 11, 

13, 15 .^^y^/^^^o [9. 5. 1. I 3 ' 9 . I 6 ' 15 . I 7 ' 1 

5 3 ] ik'tr9i/v3? J 9-'y— 1 — ' {Ad a^/W^^l^^ 3— (3, 5, 7, 9, 11, 
13, 1 yUrt+A^/*^** C9. 5. 1. I 3 ' 9 . I 5 ' 15 - I 7, 

13 ] ^^i/n^^-1— xf-As^^-W* 3- (3, 5, 7, 9, 11, 
13, i5-A^^n^yf;^^P [9. 5. 1. I 3 ' 9 . I 5 ' 15 . 
I 7 - 13 ] -frf Z^/n^^y— 1 — f/W) 3— (3, 5, 7, 9, 

10 11, 13, 15-^7x=;^^n [9. 5. 1. I 3 ' 9 . I 6 ' 15 . 
I 7 - 13 ] $ v-n df-i?-^— 1 — fA") 3— ( (3, 5, 7, 9, 

11, 13, C9. 5. 1. I 3 ' 9 . I 5 ' 15 . I 7, 

13 ] t^^'>n^tV- 1 ->f^^) i^^A^A') ^/v^^l/^ N 3- 
((3, 5, 7, 9, 11, 13, [9. 5. 

15 i. i 3 \ i 5,ls . i 7,13 ] t^^vo^t^-i-'f^^) i?ff-n&v 

,V) ssf-A,*<fU^ 3- ( (3, 5, 7, 9, 11, 13, 15 -T 0 ^ V* 

^^^'^n [9. 5. 1. I 3 ' 9 . I 5 ' 16 - l 7 ' 13 ]^^^^^- 

1— >f AcfrSf-S') ^/W^W, 3- ((3, 5, 7, 9, 1 
1, 13, [9. 5. 1. I 3 ' 9 . I s ' 1 

20 5 . I 7 - 13 ] t^^^w-i-^^^) v^^-A-yyA-) a^/K^v 

v> 3 _ ( ( 3> 5j 7 , 9, 1 1, 1 3, 1 5-^^7*=/W<^^0 [9. 

5. l. l 3,9 . l 5,1B . l 7 - 13 ] ^^v'n^i?-^— l— >T/v^-^» s^^vv 

# (}?=.;\s hVth Crisis? If-A- h y * h * Vft if) x $fefe^ W V 
7-^A^, 7^A^<D^e / r a^a^^a<& £ t^TA^A^^/K -^wf§ 
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W5: Kx ^rTy/wW 5: Fx 7i-/wi/^ 5 h\ ^n^S/;wW ^ 

Kft ^) x - b y /wss3W:i# (r* y n= h y /k ^^^yn^MJ/^a x 
5 FSttw (T^y/vr$ Kx ^^y^rs K&a , v^a^x?*' 
osm^^s /nftyi^/K f^y^ifttr^/K SS^H^/k 

A 0 yyft^yf> (ifcfbtr^y^j&if) > ^p^bry/v (tfiMbry^fc 

10 if) x 7!);W3-;k t^;Hfoy KV % tfsi/UfPS^ N- tf-zl^/W* 

x/_ /K ^^^-/v^b^x tf~/w y^rt- b&^fc&c $£>^x 

#m-^i4-m^#^2o^-rs#wtfem*^M^x i. s-^>-^-^ 
15 ^ o*) r^ywK l, r^yv—K 

T^y W-K ^fi/y^!)3-/V i? O*) T^yi/-hx 
^/WlJn^V i^O^T^yi'-K MJxf-V^ya-A' 0* 

^) r^yw- k h y ^nfi^^y =1— >v r^yv— k tKo 

20 ^v-tv^y v^^^/^^^/v^y o ^) y K vv 

h7^n^etf^7^y-/vAx if* C O*) r^o^Pah^) if* 7*. 

y -/WAx 1 , 3 - If * ( t Kn ^n^/V) 5 , 5 <?A> t *V W >\ 3 
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^ by tpv^ — ^^^^y^y b — fls by o**)r*yv 
by^v— b by (^^) r^y^K 3, 7, 14-m;* [ ( ( 0**0 

y n^/l^^r/nfcVl') ^^/l^v-n^iX) ] -1, 3, 5, 7, 9, 11, 
10 14-^xf/Vby^a [7. 3. 3. l s,n ]^^W, 3, 7, 
14- by* [ ( ( O**) 7^5p>f/»**5^P^) 5?^f^i/n^) ] 
-1, 3, 5, 7, 9, 11, U-^Wy^bV^o [7. 3. 3. 
I s - 11 ] ^y^n^i^ 3, 7, 14-by^ [ ( ( (^^) T^ynW 
dH^ntfAO S^^Vl^n^S/) ] -1, 3, 5, 7, 9, 11, 14-^ 
15 -fy^^hy^ci [7. 3. 3. I 5 ' 11 ] ^i/B#y, 3, 7, 14 
-by* C ( ( 0**0 y n^/^dr^tffcVV) ^f/Wv'O^) ] — 1, 
3, 5, 7, 9, 11, 1 4 i/^ n^yf /V b ^ v/^ P [7. 3. 3. 1 
s.ii] ^^i/n^V N 3, 7, 14- by* [ ( ( 0**0 T? V v-Jfrtt 
i^fxi}??V) *?*?-!V*sxi*i/) ] -1, 3, 5, 7, 9, 11, 14-^7 
20 x^/Hy^P [7. 3. 3. l 1 ' 11 ]^^^^^^ (3- O* 

(3- 0**0 T#V P^f/vt^P^V) ^^->/k*^*^M>- 

25 £>tb3o 

0^bv^*m^ 0**0 T^y/M»fNf^^^^>»^WW*>*- 
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5 >fb^ (5) SrPB^Ji:U ^^JS^^«tbT, tf~A^*# 

-efe^o ^<^^fe«, J. Am. Chem. Soc, 1995, 117, 5614, Macromolecules, 19 
10 95, 28, 790U Science, 1996, 272, 866^CH^IB^^tl/-CV^5o 

15 Mtm-m. Tawtm-M. i/r^m-m. wm-m. mmmmm-m^^x 
%>%o mk&mzm^^m&wzs mm^Mftztz.®^ 2, 2' -tft°yv> 

/i^U<te^©ff*f#:, 1, 10-7^>'hny^t 5 U<J«(7)f|^ > 
/W^W^V (N- (n-^ntVW) -2 -IfU & As* 9^4 ^ #P 

20 W^Mi^ (2-75/ T K if) > ^fc«L - (-) 

© MJ ^ h y 7x^;V^7^f yUft (RuCl 2 (PPh 3 ) 3 ) UT^O 1 

25 V^ffc (FeCl 2 (PPh 3 ) 2 ) n 2m<D~-y#A*DVX b V 7i^^7^ 
^fgft: (NiCl 2 (PPh 3 ) 2 ) > 2«©~^/l'©^ h !)7*f/^7>fy 
(NiBr 2 (PBu 3 ) 2 ) fttttk U-r05at?*>5o 
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fbzkiJf3WriJ OWfe*^^ ^nn^ ^nn^y^a . <Jrb^^ 
T/V=I _ /K t e r t-^A'T^a— , ^MJA^tWM (T"feh~MJ 

. (N, N-^^/HM'AT? N, N— Vt^A' 

10 T-febT^K) s /vf Ko^oo7^tP*-#y^l (HCFC-14 1b, 
HCFC-2 2 5) , Kn7A*a*- 3^^§#J (HFCs) % /*- 

^f7?/i«J 07/i^n;^-7VK 7/^o^!J^-7/K 
15 ^ 7/Vto7/V3-/V) x 7Kfcife*>5. ^tvfete, ft«utfej;<^ 2 

MW»J7^77/vm-^{*s t^/i/^^«, ^©ffiBlc&t-C, ^ffi, 

rut*), m^v^^m^mmhn^^t^'r^^ ta^* 



WO 2004/014924 




PCT/JP2003/010084 



frits \\&m (7) ^xwiw~fz> 0 ^.(Dit^mn. \\&m (5) 




"t^tt^i/*^ z.t&x% z> 0 ^<D®mftt£m&%m&<D%-&fc&m^xm 

Z.bl)^mxfoZ> 0 ZVX. &^\z.J&ZX^m^Aft%$?fc£-itZ>Z-bX\ 

20 r^yi^-K 2- (^^) r^y 
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;vm*?^ y ^m%^n-z> v y r/v=* >\ *° y 

mZJft 1 - ( 2 - ( ( 4 -x*r~?\,y zc~M * Y - 1 - 7x^;n b 3^) 
-2, 2, 6, 1- it?) T?yv*i/-2--7 

^- ;V -2- (2, 2, 6, 6-^h7^^-l-t 0 ^y^/^^» 
( X _ ( 4 _ ( ( 4 _ (^) T^yn^ri/) ^y^xf-As) y^;V^Y^i/) 

^^^-2-^^-2-31^-1, 

^ h (T*?l,irzf by cp-77, mmtJLWM^^) . 2 -y~*r~j\<=r 

25 p-6 6, mw\n3mmm&) . mh^^^mmmk^^m^m^mx 
$ > z%%m*,i,'7*—vAm.<Dmb ut«, u-^-r k si-is, si-20, 

SI-25, SI-40, SI-45, SI-47, SI-60, S I - 6 0 L, 
SI-80, SI-80L, SI-100, SI-100L, SI-145, SI 
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-150, S 1-16 0 (V vffrb 3^fb^X|(g«mWn) s 7f*^bv- 
SP-172, 7f*t/K-SP-l 5 2 (V^tb%jfi*^X^^TtT|Sn B B) s 

io (7) (Dmm%mz.o\,^xm>w~rz> a ^coik&moim - mm*. * 

1\ (7) ^xxf^^(o\f^m&i^^tm^^M^ tt<&to (7) 

15 ^RJ^r ^ <nWl®£M x.Xit-B-m (7) <D#-£tfc®!£i3:5o ««3SS!l©0*UvH£ffl*ris 
\Y&m (7) ^j;^^^^-/^*# : ^tpm^®S^©S*^^^-C2 0 

~5 o s 0 

m?&i,mtt&&<'twt£&\ z.<Dj5mte3:Q. its® (7) <DJf-*mmwx 
mmz^zz.t & *smx& «9 , aeaa^t!: * o t^b y?-t t 

%&MtZ>Z-t-Z)>X%Z> 0 
25 ±&<ottte3:Vm£l,1tM&ft (7) tfit^feS^i^ 5 ^ 

mi-is femtte¥*M^Z^^^£V& : £'rz>Z.bfrX%Z>o fflffiSMW®. 
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mmx^ 0 mmy&fflte* @^ mwmm. *fc»»»ott»*^rrs. •* 

5 § 0 

>*-?^ b (zeolite) ZkWMftk K— h (dawsonite) mit^s tSXTfr^C 

Kn*/HMh (hydrotalcite) 8tfba#refc5o Mctt^Sfe^fi 
10 &hZ*K wfavtM>J:v\, -Wtiktr^m^ f**Nlt!k 

mo-rsis^ tmvrt*-?-* hzkmrnni ^ k^/hm hmtt 
Mkmmvxw.mtim&ft5w&te. m.mM&m&vxm&^z - 1 hx*% 

X-ft^Z.b<D&.&gtfrb LT N -^MJ)5^1^$titiV> 0 ■et^HlAQdSOS. 

s^ovNT»#m«!iisr±*v\ — fl^^tt, o°c~2 o o < ct?*oai-rtbMJ;v\ 0 
^uvNm^isis^?i.~i 8 o°CT?fe^ 0 ^u-c^»j^^ffi*^ s-^ffc (7) 
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©lil^^t, 0. l-5 0 0lt%©iit*fc5. &$r&£&fm&#iii" 
0 •£ LV ^ffite 0 . 5 — 10 fi*%-e& So 

>&Ms tmimm(o^mx^mn^m^, >3m\m^xim$m*m\ mm 
io ztitcm&mm&nzo w.mmz-£z>mmz, mm±imxhz>m&fc (7) k 
ttvxfttitf^tK ^(Dm^^mm-^tc^^m^mo^nvxn^xhx 

^ufcfb-a-^ (7) (D^m&£xy^mfr^(Dimf^fc^xmmirz> 0 

^ 3 ^nvl>07^ (GPC) -ei!l^«ri:CT^-t?feSo ^oT, 

20 bfdk^ (7) (D^&^xx^^-m^m^ GPciz£V)jmrrz>z.b&-?[m 
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•cts. m*-&. (7) *mmxi*z>mmm\ (fb7tKn77y, r-t 

&m (7) «^<Dtf=/vmm^O^*^Jl6^ri:^^§„ jfcfdfi^GPC 

^pi^tfH 1 *^ 500~1, ooo, ooo (Df5Ht?fc^>o £ hteMt. bv>f6K(2 

is iooo~ioo, ooot*&&„ tctc z<Dm&&±.MM&&xrFmmz.m\ti: 
mm$&%t>tfx»fc?£\<\ Jtvxfrf-mfrfcfe, (mw/mh) -ei. 0 1 

~2. 0(D^ffl^&5i£;W*bv\ 

(7) O^B 1 *^ t^/^m*^i:IH^JT'fc5'fb^ (5) b<Dm& 

Mn= Q¥-m&<Dffi^ (^e/V%) /100) XMW H X df-/^^*^/^^ 
(5) tf^A-Jt) +MW : 

25 MWjiijb^* (5) c^^itrfeao 

//n n ff^fcT/V^/V? =c ~/VS<£>^/Hfc&, *5 X ^ 2 / 1 ^40000/ 

is 0*U<^i^i o/i~j3J;^5000/i«IS^f>m-et^o 
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mfcommm (.sir. m<tm fcaft5wt#*5, ) ^fts^tum 

GPC, 1 H-NMRv j(f^BVf^57-f- <DV>-ftl/^ 1 b^a-rSi^^ 

Ph : ^^—z^ 

CH : i/<9 n^drvvl' 
10 CP: n^^/V 

E t : J^=yW 

i B u : 4 V-ft-As 

i Oc : /fyt^fA- 

TFPr : hP7;^n/nf;l/ 
15 TMS : ^^V^y/l" 

Mn : m^^f-S 

Mw : McTO^^F* 

Tg : T^*^^ 

20 HJfe#!1 1 ~ 3 0 \Z3$ft 5##N^f*TlBfc^r ii 5 T?*) So 
<GPC> 

^g: B^T^^fe^ JASCO GULLIVER 1500 (-f V it^ls h^l®#r*S 
fi- RI-1530) 

25 2jf8li :1ml /m i n 
%9J»MM : 4 O'C 

^fflTJ^A: ^y—^^^a^v TSKguardcolumn HXL-L (GUARDCOLUMN) 
+TSKgel GlOOOHxL (^P^^WV) : 1,000) 
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+TSkgel G2000HxL (fflfflmfrFm : 10, 000) 

|£EftjM^plW : Polymer Laboratories*^ Polymer Standards (PL), Poly 
styrene 

3 1-61 jaXTfttMffl 1 ~ 7 ^*5ttS^*f^#»TfB^-rai "9 T?S>*o 
5 <GPC> 



2£g 



«^Stti4, 8020 Series (l&ffi^ : ^©i^ff) 

0 . 8ml /m i n 
JJ^&mM : 4 OX) 

10 WSJ}?!*' mamXJ^J^^M. Shodex KF-LG (GUARDC0LUMN) +Shodex KF-804L 
(MPfflmfrHk (^V^U»: 400000) X2* 
$£Ett$iU8^Pf*$f: Polymer Laboratories*!^, Polymer Standards (PL), Poly 

(methyl methacrylate) . 
<Tg> 

15 mm : ^^fefiSSS&ft^D s c 7 (/^^yx/w-HD 

1 OVmim 
: 1 0~1 8 0*C. 
<Td> 

mm : ill«fTGA 7 ^3VWH13BD 
20 #?15£^ : 2 CC/m i n 

SlJ^tW^H : 5 0~8 0 0*0. 
0£»Jl 

25 ^;HoP77^3i^ t-KtK (6 4 0. 7 gK h/V^ (2 0 0g) SrtBi^ 

i#u^t ) 77^^^o < ct?^ptfcc Bern. 7x^;Hy^no^7^ (2 

11. 5g) ^K a 7^7TniWUfcb/^ (13 0g) £<Z>21 
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lt, mmk^t^m^ (120. 7 g > zmc w^mAcoms^ma^f-mm 

3 10 OXfrotz.* 

fc^^A (12. 9g) , l/^r^. ^ v—^* "C 1 b7tKn7 
7^ (2 5 0ml) % tekTZTrnftrt- b V (4. 0 g) Srffii^ 

£#Htbfcm, K^^bT^-^B (10. lg) Sr^fc 
H»i|2 

15 -a^B (2. Og) , Y^^iy (lOOg) , MJ^/v-T^V (1. 7 g) , *5 

xx^vv ^wnpv'^y (i. 4 g ) &&au ^?m;i*3v^2^, 

(2. 1 g) 3r#fco 

'ffrB^C^Olvt, 1 H— NMR> 13 C-NMR S 29 S i -NMR> IC*^^ 

<Dmftt£x^ir%m$'m&£tiK. 0 29 s i -nme^. b v ^f^y/n* 

^l^t-S 11. 5 4 7 p pnu 7a^/VSS:*UTflKtS:^rt-S- 7 7. 5 7 4 
ppm N -78. 137ppm,-78. 4 24ppm ^f^trb7^W 
25 9 ^SrSep) © tf— ^ ^ 1 : 3 : 3 (Dtbt? 3 Wm&&tZ> - £ « $ *Lfc 0 ®* 

mttt&zzk&imzftfco i R#*r*^ hA^>8»6tt*6»e>* 1430, 1 
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5 9 0 cm-'tS i -Ph©^m 1 9 6 0-1 7 6 0 cm-'tl^fy 
m(DB^J. 1200~950cm-McSi-O-S 1 2 50cm 

hy^^/^y/vs-egmbfc-ft:^ (fc&mc) (9) -t^$fr5#5fefc 
*rar*^\\&m ab-a^B) w^c do) -vm£tizffi&&&vx^zz.b&ft 

So 



Ph, 



Si 
/ 

O 



Ph 

P^sLr~°~ TMS 

/^o3 s j^O-TMS 



\ su 

Si— CT l S 



PK 



/ 



Ph 



O-TMS 



Ph 



Ph 



(9) 



10 



Ph. 



Si 
/ 

O 



Ph 



<0o 

^i-o'3s!: 

Ph i 



Ph 



Ph 



•3Na 



(10) 



|H»!l3 

15 ^ 7^=/Phy ^ h^^> (9 9g) . TKm^by^^ (10g) , 2- 
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(500ml) Ztt&Zfjmtt&A^fCo mRKX'*??*'??** 

5 £9§i#_bt\ ^m.x lifers vx±&\,tc.mfc*7z£.fc%fm£ittc 0 mm^rn 

^^#0. 1 ^4? vt— h/W* ls-??i/~7 4)\>Z— &£#Ufc3WflEite&S&fc 
\Z.X10°C^ 4BWB<©SiStffV\ 6£.@fltfMfc£*bB (6 6g) &#fc 0 
10 < 7 b y b =3r V^rMifSf^ bT#^^tfc^-a^B b V * f-A^/ V 

mrm^ mmm®^. ?i^tb&M#ttfci*i^5 o s: y y y w^4op7 

>- (I2g) , by^^vKT^ (l. 8g) £tfc&#., ^m^Mi^X^— /vb7c„ 
15 ^^^^^^^—7---C^U^e>^L-e^T«^-«3; <9 ^ nn b y ^f;^7 
>- ( 2 . 3 g ) «J 1 ^f^T^T bfCo ^T^T#^a-e 3 R^W-gr^ 
Z^mtS^tCc oV^^E* 1 0 g^b^bfd&fW" b y !7 A N ^SJ^(D^ n a 

iI N n-^y— a^TtfV— ^— -t?^l±^ib-Ce-fe!a^^b#^C (1. 2g) 2: 

^^C^OV^T, 1 H— NMR> 13 C-NMR, 29 S i — NMR X 

25 K ^J;^ 13 C-NMRf-f hfrb. 7*=.A&bhV *f-A&VA&&7 : 3 
©3^tt:-t?#frf-«*^»iB$*v^ 29 S i -NMR^f), b V tf/Ui/y A>&& 
T&fcfr* 1 1. 547ppm, 7*=./WSSr^rUTflBtS:^lft1"S- 7 7. 5 74 
ppm, -7 8. 13 7ppnu -7 8. 4 24ppm (V^T^btjT" b^^^/W 
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<D\?—*&1 : 3 : 3 (D&X* 3 mmf&~fZ> - b £ ftfc* MM 

5 3 0, 1 5 9 0 cm _1 ^S i — Phtf>3E£|gSk 19 60~1 760cm" 1 }CiS 
sOU^mo&MW), 1200~9 5 0 cm- l (uSi -O-S i (DVMSSOk 1 2 

5 o c m" 1 K s i - ch 3 (Dmh^f^einm JS* ^ftSKWSIWSftfc, -ttb 
<Dl&m&. b y ^ f;v-> y ;Ht«lfcft^ft tffra^c) ^huIB^; (9) -e^ 

10 x=/i^/i^^*^tWb^» tft?a^B) ttWIB^: (10) T^ftSflSSiSr 



15 < n^^/V bVtb *t*si/°? y&Jtmb Vft-T b V ^Atf^^ n^V/W 
VNSSWtts «^iJ 3 b m&(DWfe*ft 5 £ fc£ ?K ^ (l l) x*7Fi$ftZ>~rb 



[00 0 1] 



20 



CH 
I CH 



CH CH CH 




CH 



•3Na 



(ID 
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do) (DftMWk-sm (i D zm^zskftte, mmmitmwkvm 

S(12) f ;^!);«f 

^<t«?^^#> (i 2) <D^mff^5-^-e> tmt-^m (i i) <d^^t« 



CH^ 
Si 
/ 

o 

\ 

Si 

/ 
CH 



CH 
I CH 

/-O^-U^-O-TMS 
1 \ 

°\ O O-TMS 



(12) 



SU 
O" l S 

°1 

CH 



O-Si 



./ 



\ 
CH 



CH 



mmm7 

10 ^^WtWfc^*©^> 

mmn, lTi«^#lt^ti2 0 Om l 040P77^=> 
fc % ^a^yf^MJ^h^i/7> (19. Og) \ THF (10 0ml) % 

Tmit-rhWJ* (i. 7 g ) ^zm-f^zk (2. 3 g ) srita^ 

m\^xwmmw(oi\^m (4. 2 S ) 
< h y ^ y /^<d^a> 

20 fflfiSft^&Jfr*)tttt1tft!g8ll 0 0m 1 040P77^3(: N H8fc0!l 7 

tltcfc&m (1. Og), THF (3 0ml) > hy^/VT^V (0. 5 g) *3 
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XTFhV ^f^PB^y (0. 7g) £{t3&#-. ~*?tt-y9*9— 9— ^W: 

tmrntrnmisX^ w&$mw<oi\&® (o. 9g) 

%hfrk.\\&m*. 1 H-NMR, 29 S i -NMR*3it^X^f B #3t^f^«t 
5 9 ##rbfc 0 1 H-NMR^Pj, %/9 u-O^/Umt h V * f-ASS/V 7 : 3 

^^^$Hfc„ 29 s i -NMRj^bx b y ^A->y a-s 

8 . 4 3 p p m. i/9 U^/=f->vWfr% UT^^^-fS -66. 3 
7ppm % -6 7. 9 7ppm. -6 7. 9 9 p pmtf) 3®^>t°— 
fc 0 -67. 9 7ppm, -67. 9 9ppmOkWig©fPh -6 6. 3 7 
10 ppm©t-^5lg©M6 : lT?&ofc 0 ~ t^b t X^r B #lii$¥#r^ <£ 
S^ H #5^i:^b, ^^^-Cfe^^^H^^^^ (13) X*7F&tlZ> 
^-rMk^-efe^^W^^fCo lot, ^^j7T'#^tt^k^^ 5£ (1 
4) T^§tV^«5t^Wi-^^^^tbfc 0 



CP 




CP 

1^0— TMS 
IL^O-TMS 



O-TMS 



(13) 



CP 
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CP 




(14) 



mm 9 



l£»Jio 

«t&& (15) ^tf> h y 7« 5vvi/ ]) ;vm<rMX> 

io -fb-a^ do) (dwd y (is) srjiv^sws, m&m4kwm<o^ 
fp&R ? - £ ic «t o . (i6) "Ctf $ tt§ b y * y /waB^r^/i'^^fe 

(16) <D«3M«fSrfT5-i:^ t&IBfb^to (15) <D£^&r«1-5 £ 



Et 




Et 



•3Na 



(15) 




ZffiMl l 

^>fyyf;VMJ^hW7^ (18. 7g) , THF (10 0ml) , 

imitii-hyvj* (i. 8 g ) s8±t«K^-x* (2. 4 g ) 

nmmvxm&m#a><b&Qo (5. ig) &#fc 0 
wji 2 

< b y y a££©#a> 

^JM^^^#(tfc:^^2 0 0ml(D4oP77^='^ H»Jl 1 1?# 
15 b^fc^Tfe^S^^b^ (I- 0g) . THF (2 0ml) , byxf/VT^y 
(0. 5g) *5J:t^hy ^Won^V (0. 8g) Srttii^s -e^^y* 

fg^*5 tfZWr&k Ham^m bT, ^^HfttfMfr^ (0. 9g) Sr#fCo 

20 ^=ffofc 0 1 H-NMRf t — hfrh. y-y^mt h y **ywp A*** 7 
3 (Dmftit-e&fetz 29 s i -nmr^5>, b y ^ w^y A- 

8 . 72ppm^ y ^/vSSr^T UT«3tSr^f5 -67. 38 
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ppm, -6 8. Olppm, -68. 3 7ppmOf>-^^i : 3 : 3©itt'3 

(Dit&mfe. ^ (17) x^£ti%^mik&mx»foz>kmm&ntc 0 m^x, m 
mmi i xnbtif^k-&&ite. ^ (is) xm^ti^m^m-r^t^^titzo 



iBu 



iBu x PTS 
Si 



iBu 



-O— TMS 
—O— TMS 



O \ O O-TMS 

\ SUl / 
Si^O- ls!^p-Si 

iBu ' \ iBu 

,Bu iBu iBu 



(17) 



iBu 



iBu 



x sA°-;si 



-o 
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o 



\ ^SU 
Si^-O" l S 

/ o-l 

«Bu I 
iBu 



O— Si 



/ 



iBu 



•3Na 



(18) 



10 



0J1 3 

zmtt. mmstmm^m^^n^^tKx^), (19) x^n^-rhv 
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<\\&m (19) — <d h v * y /vm<Dmx> 

(10) <Dftt>*)\zfci&m (19) 3rffiV^.£JW3> $&m*h:fflfcO& 
fls&ff5£fcte«fctK * (2 0) h y ^fA^IlA^^t'fW^ 

±*>-fb£*> (20) ©ffleanwsrffpiifc^ fleiafk^* (19) (D*kj$zmsrr 



MJ7/Vtn7°nfcVVfy^ b^rv^^ (lOOg), THF (500ml) „ 
mAJr^i*. (10. 5g) *5J:tfii«Mfctf- b V *A (7. 9g) Srtb&^s 




iOc 

iOc 
O— TMS 

3oi-— O-TMS 



O-TMS 



n»ji 5 
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Ii»!ll6 

^fe#U 5X°nbfttc.&&B^<DW}m) (1. Og) , THF (1 0 g) , *5£ 
U^y^/VT^ (1. Og) SrtfcE^x Kiiil-tv'-/Hfc 0 
?*#—7~Xm&i L Vf£&b, ifit^oof^f^y (3. 3g) Sr*&l 

^ra-e^Tbfc 0 mrmr^ m&x^smmm&*m%^xm^5mts-&fro 

15 ov vrsfifeK l o g W^V^VtcMt-r h V V A N *^jS<7)^ ppM)^ ^/V->7 

?-xmEMmvx&'mfc<Dik&m co. 9 g > &#fc 0 

20 nhtlfr&mi^<ommofc^X, GPC, 1 H-NMR, 2 9 S i-NM 

^ N b y t°A-^£ h y p« ^VVV y 7 : 3 (DmftltXlffetZ - 

T^^^l^i"^) ^ ^ 1:3:3 cDJfe 3o, b y p< ^/W/ y /^gSr^c^T 5 

^3*1 2. 1 1 p pmk:iO#£-r5^£^^£tLfc 0 1 3 C-NMRft 
-ht*t)131~123ppm, 28~27ppm, 6~5ppmtMJ7/Vto 



WO 2004/014924 



PCT/JP2003/010084 



57 



^/WyVM^^m^it^m-t, ^ (2 2) 0#^T*fc5£«Jr£n5o 



TFPr 
iTFPr 



Sr 
/ 

O 



O-TMS 
O-TMS 



\ Si 
Si^-O" l S 

/ °\ 

TFPr 



TFPr 



O-TMS 

./ 



(21) 



O-Si 

TFPr 

TFPr 



X Si^°-;Si 



TFPr 
TFPr 

-O 



/ 

O 



°\ o 

\ „SU ^ i 

TFPr I TFPr 
TFPr TFPr 



•3Na 



(22) 



n 7 

<\Y&m (10) ttW&h Vtc2- =.-A-) m^/V- 

10 Ifo- K ig^f^P^s ?a^tf*5J:tm#^#X.^5 0 0ml -40P77 

^ss^&^mismu r<D4on79^= i ^^!iS^ii"^#fe^fdb'a^ do) 

1 0 g$5&X*Thyt KD77y (200ml) ^AUfc e &fflV>-C5fc 
^7y/^f ^P7^ HHS (5 0wt%) (10. 1 7 g, fb&4fcBfc:*frU 
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5 Ufc 0 * s ?*"74fi'9~- mtlKaSrfn\ fi-fe^ft (1. 16g :J(X^ 

1 0 %) 2r#fc 0 - cD^s^r^ f^nn -O-if^^lf LT^^a^f^7 

-Cfc, if— ^SrfliSRU ^^O#ft^«.$^^ofc 0 IR. l H-N 
MR, 13 C-NMR N *3it^ 9 S i -NMRCO^^^ (2 

io 3) ^m£tiz>ffim*ft^x^z>zb&ftfr<>fro 

IR: v= 1430 (Si-Ph), 1380, 1190 (-S0 2 C1), 1135—1090 (Si-Ph), 1090-1020 
(Si-O-Si) cnf 1 

1 H NMR (400MHz, CDC1 3 , WS^m : 5=0.0 ppm) : 6 7. 79—7. 30 (m, 39H, Si-[C 6 H 
,], -[C 6 H 4 ]-S0 2 C1), 2.91 (t, 2H, -[CHj-CgH^-), 1.23 (t, 2H, Si-CCHj-) 
15 13 CNMR (100MHz, CDC1 3 , TMS^PP : 8 =0.0 ppm) : 152.3, 142.0, 129.3, 127.2 
KCeHj-SO^l), 134.3, 131.1, 130.2, 128.1 (Si-[C 6 H 5 ]), 29.0 (-[CHj-^Hc 
-), 13.0 (Si-CCHJ-) 

2 9 Si NMR (CDC1 3 , ntsm*: 5 =0.0 ppm) : -66.69 (-CH,-[$iQi. «]). "78.35, -7 
8.41, -78.67 (CeHg-CSiCVs]) 



20 



Ph 



Ph O 

I ° s \> V (23) 



\ su 

Si^O' l S 



Ph 7 ° D , 
Ph 



Ph 

Ph 

fill 8 
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<\Y&m (14) %J?mk 1st" 2- W7*~7V7 ^;v- 

tt&m do) <D\xt> 7 -c# h^it^m (14) zm^zswi** 
10 m&m 17 1 m^kvmft&n 5 - £ «^ ^ (25) -^$^^#^^#5 r 



5 




CH 



(24) 



H»!]l 9 




CP 




\ su ^ / 



(25) 



CP 



CP 



^I»J2 0 

<\Y&m (15) *mfrtVfz.2- (4-^PP^V7*^7*=A/) rc*^- 
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it&m do) (Di\*> *> \z.mMM 9 x*nbthz>ik-&m as) ^v^ews, 

§HiS0!il 7il^l#<D^^9-^^^9> ^ (2 6) T^frStel^^^ 



10 



Et 

°\ X o V o 



rv 




O 



Et 



\ .Si 
Si^-O" J S 



Et 



Et 



O 

-S-CI 

o 



(26) 



H2 1 

<{b^ (18) ^^f^b^2- (4-^n^t^7x^) ^/V- 

^•a^ do) <D\xfr*)\z.mmn lxn^Mit-^m (is) &fflv^£W*. 
mmmi 7 t^m^m^^n^^t^^. ^ (27) t^£^5^ 



iBu 



iBu 
iBu 



■C 2 H 4 -0-3-C, 



\ 
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iBu 



\ „SU 
Si^O'Js 
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-O-Sl 

iBu 



iBu 



(27) 
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i\&w (i o) toftM\cmmi 3X"mbtiz>fc-&m a 9) zm^zwufc 
mmMi7tmm(om¥*n5zbK&*) > a. (2 8) -?&£tiz>4\&®&'&zz. 



5 2 3 

<te£^ (2 2) Srj)§0iS|-£Lfe:2- (4-^noWt^7x^) ^/V- 

*3*r*» , f , fcW»U r©4op77^3^^ji s^^fcte-g^j (2 2) 

10 11. 3 7 g, ^ h7 fc Ko7?y (3 0 0 g) *3«fctfh !)xW5 V (1. 5 
g) Sr^AU JU$Ufc„ (4-^nnW*^7x^) 
MJ ^ n p ^7 y/^ f ^ n 7-f M (5 0wt%) (10. 14g, ft^ 
(2 2) izML-Xl. 5 US*) £Jnx., 3BSHfflJK#£ii:fc£> KJiS^tr^LfCo 

*rfcfci«&£r*? L i'V* n K^S^^^ 6»f-5*-C h/vrc^^n^i, - 3 4°C 

•fe<Z>*£i8i (0. lg:lDt¥0. 7 7%) £r#fc 0 £<0^*©GPC«aj£&ffo^ 
20 jj^ ]£— tT— ^SrSffiRU ^JW^O^ttW^tbJ&^^yto 1 H— NMR> 1 
3 C — NMRx *5<tt^ 2 9 S i -NMR©»^> rtfMfrgWiS (2 9) 



iOc 



O 




iOc 



iOc 



(28) 
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l H NMR (400MHz, CDC1 3 , TMSRSP : 6=0.0 ppm) : 7.98, 7.96, 7.45, 7.25 (s,4H, 
-[q.H.l-SO^CD, 2.83 (t, 2H, -[CHj-CeH*-), 2.15 (m, 14H, -[CHj-CFs), 1.1 
0 (t, 2H, Si-[CH 2 ]-€H 2 -C 6 H 4 -), 0.95 (m, 14H, Si-CCHj-CHj-CF,), 
5 13 CNMR (100MHz, CDC1 3 , TMSTO : 6=0.0 ppm) : 151.9, 142.5, 129.0, 127.6 
(-[C 6 H 4 ]-S0 2 CI), 127.0 (-CH 2 -[CF 3 ]), 28.9 (-[CHj-Ce^-), 27.9(-[Oy-CF 3 ), 
13.0 (Si-[aU-CH2-C 6 H 4 -), 4.0 (Si-[<^]-CH2-CF 3 ) 

2 9 Si NMR (CDC1 3 , TMS^^p: 5=0.0 ppm) : -67.54 (-CH.-CSiOi. 5 ]), —67.60, - 
67.62, -67.73 (CeHg-CSiO^ B ]) 



mMM2 4 

<\Y&m (3 0) &BMtVfr2- (4-^B^7t-/V7x=/V) ^;v- 

ifP-b> 3S^^^*i^§=. »*3itm#^ix.t5 0 Om 1 - 4oq77 
15 TK^x ^ (30) T^^tbS-fb^fe (10g. hP^Z-^x^ 

POSS, ^HHybrid PlasticstfciD . MJxW^V (4. 3 4 g> is9S 
-MZttVXl. 3^4) *3J;tFfb7tFP77^ (2 5 0ml) ^Abfc c 

7^f« (5 0wt-%) (10. 8 9 i\&Vt> (3 0) izStLTl. 5^4) 



10 




TFPr 



(29) 
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^/V (10 0ml) ^Dx.fc#, 6«H"«*"en— ^P— ai^^W-^fc-taBiU 

•=e(D^*^:^JETt?4^#mufc„ -fctf>SL #7*:7>f/W— (G3^) fcTit 
V>?ziv^1£^l l z.mM (3 0. 2wt-%) $^rT^^n-^h^7^-f-tiJ^ 

t)* 29 S i NMR©»^, tt&m&WtiMl (2 3) -e^^ti 

IR: v= 1430 (Si-Ph), 1380, 1190 (-S0 2 C1), 1135~1090 (Si-Ph), 1090—1020 
10 (Si-O-Si) cm -1 

1 R NMR (400MHz, CDC1 3 , IMS^m! : 5=0.0ppm) : S 7. 79~7. 30 (m, 39H, Si-[C 6 H 
5 ], -[C 6 HJ-S0 2 C1), 2.91 (t, 2H, -[CHj-QH*-), 1.23 (t, 2H, Si-CCHj-) 
13 C NMR (100MHz, CDC1 3 , TMS$|5p : 5 =0. 0 ppm) : 152.3, 142.0, 129.3, 127.2 
HC 6 HJ-S0 2 C1), 134.3, 131.1, 130.2, 128.1 (Si-[C 6 H 5 ]), 29.0 (-[CHJ-QI^ 
15 -), 13.0 (Si-CCHJ-) 

2 9 Si NMR (CDC1 3 , TMSR2P: 5 =0.0 ppm) : -66.69 (-C^-CSiO^ 5 ]), -78.35, -7 
8.41, -78.67 (QHe-CSiOLs]) 

Ph 

O I P i^OH 

O °\\> OH (30) 



Ph 



Ph 

Ph 



mmm2 5 

20 <fc&m (3 1) &WMt V1t2- (4-^pp^7*=;V7x^) 

*b&4ft> (30) <Wfc> «5 fc* (31) X*7jk £ ( b y / * n 
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^i/;WPOSS, ^SHybrid Plasticstfc^) Srffll^i^W*, mfaffl2 4 km 



CH 



CH 



"Si- 



CH 

o \o 

CH ' 
CH 



OH 
OH 



OH 
CH 



(31) 



CH 



10 



m]2 6 

<\\&m (3 2) 5r^i:Ufc2~ (4-^d a^~;V) ^;V- 

(3 0) <DiXM\z.&, (32) (M)^y— 
^yWOSS, ^SHybrid Plastics&SD ^BV^£JWi. ^JIW2 4tll 

m<DWfe*?t 5 zLbicxv ^ mmm 1 9 i^m^t^m (25) r £ &x~% 
% 0 



CP 



CP 

CP 0-. s .J^OH 

°N X 0 
O' l S 

°1 

CP 



o 



\ 

Si 

/ 
CP 



OH 

;p-si 

CP 



(32) 



CP 



wmw2 7 

<\Y&m (3 3) SrH^fi: Ufc2- (4-? nv?.;vy *—;vy *.-?\>) m^/w- 
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tt&to (3 0) <Dftt>9\Z& (3 3) X»7Fi5tl5fc-&m (h V ^7 Ss^^ 
POSS, ^SHybrid Plastics*fc£g) SrfflV^SW^ H«l 2 4 t ¥M<DWfe 



10 



or 



Et 

B VAo^OH 

°v\> OH 03) 

Et 



2 8 



<i\&m (3 4) £rjS0{S|-£ Lfc 2 - (4-^no^7t^7i^) ^f-fV- 

ib€?m (3 0) <DftMKi5*; (34) T^^^t^b-a^ (h!)^;-/wy^ 

WOSS, ^HHybrid Plastics^) SffflV^-SW^ 2 4 £ PlU© 

mt&n^z tizzy, mmM2 uz.im.<Dik&® (27) ?r#§^i:^-et§ 0 



iBu 



iBu 



O \ o 
\ su 

iBu .J 
iBu 



OH 

-OH 



OH 

;p-si 
"o^ \ 

iBu 



(34) 



iBu 



HJi^!l2 9 

<\Y&m (3 5) &WMt\^tc2- (4-^oo^7t=/V7i^) ^/V- 
15 ^zfZ-iyart*!-^? ?i//V±X*tt^(D&}$> 
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i\&m (30) ©ftb^fcss; (35) -^stt5fb^» (hy^7/-/wyt 

^WOSS, ^BHybrid Plasties*!^ SrfflV^fiWSx 2 4 i 

©tfefls«rft5£fcH:«fc!J, ^&0g 2 2 fcfBfMb&#i (28) iftSiimS. 



5 HtfeMSO 

iTn^b> M?5f6?W§^ ««IH3J:rfl|!l^F*«^.fc3 OOml -40P77 

2) 5g^Att^ s^ife^^ (5o g ) \zmm&*ttz&s wm (o. 5 g ) s^rr 

bfco 7K^**l^^#Ufc„ ^^Mbfc^SJ«^-r^7k (10 0m 
10 1) IZ-Tffifr (3HI) Ufc 0 P— *JJ— in/OtfV— *&JlV^T^£©5feU 

££^$£$1 (5 O'C, imm) ZftftoX, 3te*>i 5tt«#:£#fc (4. 3 g) o 

mzfrkfr-oito se>fciR»^«mfUfcft^ fls&«& (22) -cw»si$ 

^^ofcv-^Z— /^<D#^Sr^^W (3400 cm^tfj© ^lfc„ 
15 ^ot, #fe^c<b^f^ (3 6) ^£fr&ffi&&tt&Zb&%m£tl1to 



iOc 



iOc 




iOc 



(35) 
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(36) 



±tS,<Dfc&W (3 6) &tfOT§0|S|-£ U fufBH»!l2 4-2 9 ^IB^^tfeCT 

7V«$t^K\ >fba^> (2 9) ^«|^T^-^^-e#5 0 
I©&#|3 1 

5 <m&mmm<Dmm> 

mKM&*vh&tlfr\!97hftfc$o\,^X, \\&m (2 3) /*??V/V$t*^ 
/v/L- (-) -^^/v^-r^/T^y-zv^ir^^-^irSr, 

^filHl^^^^^^fc^^tt^T^K^M (EE#: 1. OP a) 

{ta^ (23) /y*^y/i^y^/L- (-) -^/VT^^/r^y— a» 
cfc. roa^ffl^^vN-c, (23) N y^y^y^/K iwb»- 

«B*5itJ«L- (-) -*'*/l^f ^©fclrS*, ^(DJHO^/V-itTl : 5 00 : 2 : 

i5 4^u r- y — /w^ssry ^ ^ y ;^y 5 0wt%t^it 
^^^fcm^f^^^T^/v^ti:^^ smutty h i/cs^s*, 

# (la) (D^T^*>±5^^^#fc 0 »-^m^«7o°c-efe!9, 
20 fWO. 5^ra-e*>ofco (la) (Dmfc&V^V 
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HMI3 2 

5 m&mm* i mmim^.tism\t, mam 3 1 1 mm\z vxm&*m\ n&w- 

(lb) (D^X^ X 5 &Me£r#fc 0 ^LT, IWJ3 KD^^IH^bT, 

^■/-^HSflA fi^f£ (lb) o^**5j:t^^-»^^^ie)> ^m^4^ 

H»!l3 3 

io n^w^r 2 B£Wte#*.fc£WWk njfe^j 3U lti^^v \ m-a^ 
^y^r—mtm, (i c) ©^t^iwra^tfe, ffis^zmiiz. 

I£»J3 4 

15 s-a-iwsr 3 NFW(-#x.fc^^, ^#11 3U uro- u-cm^&ff v \ 

(Id) (D^-t^ibJ: 5&^&^fc 0 ^TbT, H»!j3 KD^il^^bT, 
^r/^Hfcfl* (Id) (7)^**5J:tJ^*^^fes &MH£r^4fc: 

HJfe^!l3 5 

20 m^^^4^^#^^}^ ^^I3 1^lRI^clbTm^fTV^ N fi^ffc 
(1 e) -tUt:, m&M3 1 £ Rj»C VX. 

^y^-fcitm, M&fc (l e) cD^-*^J;tJ^*^^U^«), ^m^4(c 

^ss^y 3 6 

25 m&mm& 14mm \z.mx.tz. mmm sit mm^ vxm-fr&n^ \ m-a- 
#: (i f) <Dm±x^±ot£mmitmz. 0 ^lt, mmmsi<Dm^tmm^v 

*€> ^e/^Hteffc^ (If) ©#^*:fcJ;tJ^*^«£\ 
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<m&mmm<omm> 
zcDgmffliz-js^xfe, m^m^m^n^>i\^m (23) N ^^^v^m^^- 

5 5 0 0 : 1 : 2 £ Ufc„ ^LTT^y-/^ M-a^^^y U /l^^/V 
O^tf* 5 0 w t % £ ft£ «£ 5 &-ffiV^c<, 
^$§^# fit- K7 7 h f*J^*5V vC, (23) * ^ U A^Bft^ ^ 

/v/l- (-) -^^vi^-r^/r^y-zi-^i:*^-^^^ ^Ji^niis'J 

10 ^m^V^^$^f c ^^g^x^K^JKm 1. OP a) 

<»3C£j^ t T/\s=t>-jfxmA*?T o 3 mil o m uto ^ T^=t^ 
mA<D$m&imi,tc*^ =.^(Dwmff^^mr^/^Kxit^ (23) / 
*??})ji>m*^/)>'/-L- (-) -^^/^-rv/Tc=y— ^mmt^im-mt 

*(2a) ©^T^*> «fc 5 7 0 °C-efc !9 , 

m^^ttlB#^feo^: 0 (2 a) (Dm&k^-fV T 

20 b7tKD77^t#|?Lf::E GPCM^^TofCo r.©M£^S^C*3tt3 
^ / -^HEfb^tt. (2a) (DmmSTmik? o u /fr/KMCT^ bfciL 

7°n b >-JtCOM#;0^^fc o m&fo (2 a) (D^T-**5J;I^ 

25 |li»j3 8 

fi-a^ng^ 2 ^^#x.^c^«, uttey 37t fu#^ uTm-a-^v\ m&w- 

(2 b) <7)^-e^g:5^^^#^ 0 ^LT, ^fe^!|3 7^i»tt, 



WO 2004/014924 




PCT/JP2003/010084 



70 



<S4> 



mmm 




mm 






No. 


No. 


(mol-%) 


(Mn) 


(Mw/Mn) 


31 


1a 


6.51 


3,000 


1.11 


32 


1b 


8.42 


4,300 


1.11 


33 


1c 


16.7 


9,400 


1.10 


34 


1d 


18.9 


13,500 


1.09 


35 


1e 


34.3 


20,600 


1.11 


36 


1f 


67.3 


39,600 


1.13 


37 


2a 


4.4 


3,800 


1.15 


38 


2b 


8.2 


4,200 


1.12 



mmm 3 9 

5 io^wcjsv^tes n&mwm^tf&ik&m (23) , **?v/vm*?- 

300:1: 2 t Ufc Q ^LT, T~y-A^ M^m^m^^ ^ ^ V /^m^^ 

$f^»s# y y $ tLfc K77 hrtmssv vc % fb-a^fej (23) * ^ y ^ 
io ;v/-L- (-) -^^v^-r^/T^y-^^^^f^-^^^ 

m\&m#>7timm&frfdmmmfcxm£m^n. obe#: i. op a) 

te-a^ (23) y/nft^^/v/L- (-) -x/visT4>/T~y—/im 

Cfc 0 
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ft (3 a) (D^X^X 5 tem&&mz 0 Z.<Dk%, M^^(i7 0°CX&*) , 

a ) (^>^F**5<J:tJ^^»^^^*fefc^m^ 5 ^bfc 0 
H»!J4 0 

(3b) (Dm^X^XO^mm^mtCo ^rb-C, Ii»l3 l^^^lfWl 
bT, ^-/-r-^^ m&fc (3 b) <D#^AfcJ;tJ^*^&5fctf\ J^S: 
^ 5 \Z.7F b^Co 
«#|4 1 

io m&mm& 6 . 2 ^^ici#x.fc^(*, imm 3 9 1 utoji b-cfi-a-^v \ m 
^ (3c) (Dmixi&ibxjtemm&m^ zvx, ■mmizKDm&twmz. 

bt, ^y-^-^b^ m&ft (3 c) (D^**5j;tJ«^*^^fe, 

*5^bfc 0 

^&£#i|4 2 

15 M^^Sr 9 R#^^#x.fcJ^{*. Hifcfll 3 9 i: HHH^ UTS^^f V \ M&ft 
(3d) <Dm-e3fe*>i9^^^#fCo *rbT, mMM3 KDW&tmWkfcVX^ 

^j^-m^M. n&fc (3d) (Dft+mte x x^f-A^m^^ -^^m5K 

»#|4 3 

20 m&mm% 1 2 ^m^mx.tcu^. nas^i 39 1 mm^ uti^^v \ n& 

-C, ^/^-^b^K (3e) <d#^**5 J: tl^^*^^*> 

5 LfCo 
H»!)4 4 

25 n&mm& 2 0 ^ra^#x.fc^«, 3 9 1 mmz. l-cm^ \ m& 
^ (3f) <Dn&xMi-h£ ofzmfcz'&tco ^rbx, hmj 3 1 cdw& t mm?. b 

T % ^y-^-^b^ fi-^ (3 f ) <D^**5J:t^ : ?-*^^*> 
5 fcij* bfco 
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mmM4 5 

(3 g) ©mmj: 5&^&#fco ^bT, H»J3 l£>#1^|13»:bT, 

^/^-^te^ (3g) o^ftfciTJ^^fr^fc, ffi^msfc 

5 ^bfCo 

H»!j4 6 

lt, *t;^-mm. m&w (3h) o^**5j;t^^*^^fe> 

10 ^5 M^bfco 

§g»!l4 7 

^r/^HBfb^ (3 i) <D^m&£TM&m&ti&&lt>, H^HSt 

15 5le:^Ufco 
HJ£^!l4 8 

ronssi^ifcasv^wu fi^^^tt^b-a* (23) , *#?va&* < ? 

;K J^bffl-lll&itFL- (-) -xsW^r4XDm&*, z<D)m<D*/u}txi : 
20 300:2: 4 Ufc„ ^LT, T~y— l^l^^^^y/H^f 

mW&&* v Y Stilt K7 7 h rtteirisv vr, (23) /* $ ? V jvm* 

)v/-l- (-) -^jvta zs/T~y~/»mmtg:ikm--mt%, misij 

25 ?ftlHl^^^S^$tbfc*^g^-C^X^J3ft^, (JBE^?: 1. OP a) 

<5r-r m\&m/* /wbi* ^/ l - (-) wr^r is/t- 
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<n&> 

fa (4 a) ©m«±5«r#fc 0 m-a-m^«7o°c, 
5 r^«2^-efeofc 0 njfeM3 1 tmm^x, (4 a) 

m$m4 9 

(4 b) O^T^J:9^^^#fc 0 ^LT, §£6fe#i|3 1 <DW&b »LT, 
10 ^e/^HteflA (4 b) ©^**3j:TJ^»^*^^ ^m^5Jc 



mmm 


ran 


mm 






No. 


No. 


(mol-%) 


(Mn) 


(Mw/Mn) 


39 


3a 


10.1 


2,600 


1. 10 


40 


3b 


14.4 


4,700 


1. 08 


41 


3c 


16.6 


6,500 


1. 07 


42 


3d 


22.8 


10,900 


1. 07 


43 


3e 


27.9 


13,200 


1. 08 


44 


3f 


39.9 


18,400 


1. io 


45 


3g 


34.7 


13,500 


1. 07 


46 


3h 


52.8 


20,500 


1. 09 


47 


3i 


59.5 


26,500 


1. 08 


48 


4a 


18.4 


6,600 


1. 08 


49 


4b 


23.2 


8,200 


1. 08 



^&fS#!l 5 0 

<m&mm0i<Dmm> 
15 roi^M^dov^tt. m&mmm^mi>z>i\&m (23) , tzpy/vm*?- 
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5 0 0:0. 5 : 1 £ Ufc„ <£LTT=y— fi^JBIg^tf)/- V 
5 0 w t % £ ft 5 <fc 5 fcfflV ^fc 0 
^fl»S>& 5, f $tbfc 7 M*3tdSWT\ it&m (23) /y * ? y /V^y ^ 

/u/l- (-) -^wr^ is/T~ y-/v®m t Mttm-m t *tvetvm\ 

fc#€>* ?fiIeIi^7}f^^S^$tbfc*^e^T^^^JK^ 0£#: 1. OP a) 

^Ao^&^Lfci£&, nx(Dwm^v^mT^^z.xit^m (23) / 
10 /.^y/i^y^/L- (-> -^^/i^-f ^/r~y-/i>mmb^m—Mk 

15 m-&B#ratt2i$ra-ca>ofco ^&fe#j3 u»tt, (5 a) v&^mas 
mmm5 1 

ronteM^v^ra, fi^/B^fc^ttste^ (23) % ftpy/v®*?- 
20 /k ^fbfg— m&kxf-L- (-) -^/l/^^fRte^ ^<z>jil<z^/Mfc-ei : 

500:l:2iU S^MSt 2B#Wfc^Ufc£J0M*, ^t^j5 0 ^IrHH^L 

(5 b) cD^^fc mmmsitmmi^x, n&w- (5 

b) ©^iW^^fe, *g*&*6JC>3<bfc. S-^fr (5 b) 

25 H»!|5 2 

ronjg^^v^^ m&mmmz-tertz>i\&m (23) N y*^y/nty.^- 
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5 00:2: 4 b Lfc 0 -tUT* T~y— /V£r, ti&Wm&&<»* * 9 V M** f- 
y > ^tlt K77 h^i^V^ ilC&m (2 3) 

* HHtetf ^#§1^ £ fofcM^mzXmgMQBM (JE7J: l. OP a) 

(23) /y^y/vmy^vi'/L- (-) -^/^/v^-r^/T^y— 

ft. (6 a) ©»fe-Cf3tet>J:5*^S:#feo Z<Db%, m^i&^te 7 0 0 CT*fe «? , 
2 R#ffl-?fc o fc 0 £ffl$il3 1 fcHaflSKlyC, ^/^Htefl^ fi-a~f£ (6 
15 a) (D^**5iU^"*^*^fe, ^^6^bfc Q (6 a) 

^Bfc#!l5 3 

a^ra* 3 v$mz.&zjt$wt&. mums 2 bmm^rm.^n^\ m&fc 

(6 b) ©^«±5«r#fc, «#!)3 1 iraannuT, ^y-?— 4Bfb 
20 fi£# (6 b) ©^fftjsit^y-S^^Sr^fts *fe*fc*6fc*i%Ufc. 3^ 

m-a-fr (6 b) <Dtf9xwtmM&£Tm$ffimM&&ft> ^.ti^o^^meK 

l*5»5 4 

25 fi^ra £ 4 mmi-Wz-frsw-fe. w&m 52b mm^ vxm&*n\< \ 

(6 c) (D^V^x 5^^Sr#fCo ftu|Bi:Plil^bT, ^-y-r— *5fbsf^ M 
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H»J5 5 

m&mm* o . 5 mmmx.tc^n s mmm 52b mmiz \^xm.^m \ m. 
(6d) <nm&xi&%z.5mmL*m^ mmtmm\^x, 

^J5 6 

^(6e) <DmfeT^*>J:5^^^#fCo StriS^tl^LT, ^/^Hfe^ 
IWcl^: (6e) 5H^*^> ^f^^^m^*5J:t^!^ftM^Sr 

10 3ft «> % r^^>(D^^6^bfc 0 
§^#15 7 

m&mm* 2 . 5 R#ppm-#£fcJWte, 57^ ng#^ vxm&*ft^ \ m 
■g^ (6f) (D^x^xvJzmfc&ntco mztrnm^vx, n&{* (6f) 

n&mm*: 2 . 1 mm\^^-t^^. mmm 52b mm\z. vxm&*n\< \ m 
20 (e g ) <Dffi&x*iit>£ ot$m*m^ mmbmmzvx, *s^-mm. 

m^-B#r^^3. 5$fm\z.mtt&m-&, mmm5 2bmm^xm^n^\ m 
25 -a-f* (6h> (D^x^x^^m^^m^ mmbrnm^vx. *s^-mi&$, 

(6h) <d#^*> ^f^^^?S^*5J;«^l?m^^ 

H»l!6 0 
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^ (6 i) ©fift^J:5»^lfto HulSt^cbT, <gftA 
5 H»!|6 1 

m^NFW^T 7 . 0 mtoC&ZJtSWtt-. HtSfcl 52t IH^lcl VXn&&ft V \ fi 





a** 






Mn 




Tg 


Td 


No. 


No. 


(hr) 


(mol-%) 




(Mw/Mn) 


(°C) 


(°C) 


50 


5a 


2 




2,700 


1.09 




394 


51 


5b 


2 




3,400 


1.09 


111 


379 


52 


6a 


2 


17 


10,300 


1.07 




375 


53 


6b 


3 


23 


13,400 


1.09 


106 


349 


54 


6c 


4 


34 


21,300 


1.11 


111 


353 


55 


6d 


0.5 


7 


3,300 


1.11 


107 


392 


56 


6e 


1.5 


10 


5,000 


1.10 


109 


389 


57 


6f 


2.5 




6,700 


1.07 


108 


373 


58 


6g 


2.1 


13 


7,600 


1.09 


108 


370 


59 


6h 


3.5 


20 


11,800 


1.07 


98 


363 


60 


6i 


5.5 


30 


19,400 


1.05 


110 


360 


61 


6j 


7 


52 


33,300 


1.10 


112 


342 



\Y&m (2 3) <D\\M\Z.\\&m (2 4) ~ (2 9) MWC, ±|E0>2£&fi0!lfc: 
it Will 

<m&mm&<Dmm> 
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Z<Dm<D^fr&7?l : 200 : 2 : 4 t bfc„ ttt, x.—JV^—y' S. 

G-m^gm^o* ^/naaysa* 5 0 w t % £ &s «t 5 ti^t 

M^ffiM. (ffi#: 1. OP a) £3®fT&ofco X^O^^riWLfc*^, -X 

itW^^ci^^^T^/^ii:^^ bursts*, m& 

W- (8 a) <0*^^*>J;5ft&««r#fco W&mm&7 OXlXM . 

15 m^fflBttl 5£-Cfcofco BUlBirl^I^UTfi^ (8 a) tf>£^*\ 

mm 2 

m&&?m% 1 ^ra^#xLfc^«, jtwa 1 1 mm^xm^n^\ m&fc (8 

b) ©«feTSte*>J:55&«IWt*#feo fulBi^^UT, (8 b) <D^* % 

20 ^f7^^^*3<J;tm^mS^^ ^^7^Ufc 0 

mm 3 

m&mm* 2 B#ra^#x.fc^{*, itwu 1 1 mmK vxm€t*m\ m&w ( 8 

c ) (DmLx^hz?ts:mm*mc 0 wmtmmfcvx, m&ft (8 c) cd^m, 

25 it^j4 

d) ©m*J:^»#fco ttftB^IH^UT, m&fc (8d) 
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tmm5 

Z.<Dim<D*:/\'lkX~l : 2 00 : 1 : 2tU M^m* 4$$m\^X.tz.$Xm-£. Jfc 

5 1 1 mmK vxmet&n v \ ( 8 e ) ^i^fe-e^t* * 5 t£®m&w^ 

10 ft (8 f) «TlAt»i5«m HulBilll^U-C, (8 f ) O 

J±«!i7 

15 K> ^^^y/V^^/K JWbf&-^*5<WL- (-) -^</VT4^(Dm^. 
^.(DM^/^itXl : 500 : 2 :4iU fi^ffi^6. 3 NF^^#^fc^«. 
i:bW>Ili:Pil^UT«-a-?rffV\ m&fc (8g) (D^T^*>J:5^^^#fc„ 

tuiBir^-bT, (s g ) <o^f^ $rf-msm. m^tmnm*^ 

20 
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<mi> 









1VI I 1 




Tg 


Td 


No 


No. 


(hr) 




(Mw/Mn) 


(°C) 


(°C) 


1 


8a 


0.25 


1,300 


1.09 




381 


2 


8b 


1 


2,400 


1.09 


90 


362 


3 


8c 


2 


4,400 


1.10 


99 


353 


4 


8d 


5 


6,700 


1.05 


104 


354 


5 


8e 


4 


8,300 


1.06 


112 


350 


6 


8f 


5.5 


13,600 


1.10 


105 


345 


7 


8g 


6.3 


30,300 


1.16 


110 


352 



^ (23) &fflim\tvxnbfrtcm^<Dttm^f$6mi^*^*fo 

m&mtmtvx(Dmm^<Dmi*h'w.fcm-tz> 0 m*.&. ^n^it 
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it ^ <o m m 
i. 5£ (i) -e^^tt^^-r^-a-^o 



R 1 



.A 1 



R Si^o2t°oXK 



Si^— CT l S j^O-Si 



-CH 2 -B-0-, -CH=CH- i/^aT7V^l/>-*fcif*i/^nT/^— 1/ 

io "~C N ^#©7K*^^^T^m^.fe^-ttJ:<s ^o-CH 2 -^-o-^fc 
^-CH=CH--eg^^^ttT 1 l>J:v\ 

2. 5£ (1) ^T^R 1 ^ ^ x Mtl~4 5«7;V^K ft^^fcf^ 

15 ~<Dmm^l~4 5<DT/^MZ.&^X, &M&7kM*7y0XM%&X. 

btlXh&<, ftf©-CH 2 -tt-0-, -CH=CH- ^PT/^I/^ 

foXh £<U >ff:lc<D-CH 2 -«-0-*fc^-CH=CH--mtm^.^Tt> 
20 «fcV\ 

3. ^ (1) ^^^(DR 1 ^, TmtekXfim&l-SOfDT/^frfahftZm 
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<fcV\, 

5 4. (1) 4" 7{U<DR 1 ^ ^fCl~2 0(DT/^^/W*5J;^ ^ifcl~ 

15 |&1~1 0WT/^^/^S^^^^^T^iv^7i^/^^^>3fc5P^b ; etb ; eta^l 

- r^if 1-10 cDTVi^Mei&l vc, &®i<Djm\$.-7 -ymxW^&x. 
lbtlXh&<, ftt©-CH 2 -|j:-0-, -CH=CH- ^n7Ml/y, 

20 6. 5£ (i) ^©711©^^ ^^M.<o^<Dim^n^>^tzn.mmWi 

btbT%i<, ftf©-CH 2 -S-0-, ~CH=CH- ^n7^I/^ 
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£ r. ^ j^kjr i ~ 8 ©t/v^/vic*5v v-c, &M<o%mtt.y vrnxm^mz. htix 

5 tJ;<, ftf©-CH 2 -tt-0- -ch=ch- i/^n7;^uy*fc^ 

7 ^ ^/IxT/^/KDT/l-^ u^\z.$5\, ^TCD^#C« 1 ~ 8 9 , ft7i<£>- C 

H 2 -f*-0-*fcfi-CH=CH--eSt^^ttTJ:V\ 

8. (1) tfXDTfcOR 1 ^ ^itl~8©7/^/K ^m^^-T 

15 uz.mmvfrjmb&too 

r r ic N i ~ 8 ot/^^/^c:*5v vt\ lymxm^mz. htix 

h&<, ffil©-CH 2 -(i-0-, -CH=CH- v^tnT/V^I/V^fctev- 
20 *vrk<fcV\> 

H 2 -^-o-*fc^-cH=cH--e«#mx.fetL<-cj;v\ 

%WkX.tbtlXh£\<\ 
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5 10. 5£ (1) cf>©7ffl©R l 3^^/K 2-^/1X7^1^ 2, 4, 4 - MJ 
^^Vw^^/K 3, 3, 3- YD ^/V^n^ntf/K S'* ta^V^K S/^n^ 

11.5* (1) '^0 7<@<DR 1 ^^iD73i-/V-efeS, W&JLlVQBBtOtr'i 

10 12. It^liClS^O^ (1) ffOA 1 ^ 5* (2) T#$WlT*fc5> ft*: 

l ~ 1 1 (D\ ^"ffrvfr l ^^IB^cd^h' mit-&M„ 



5$ (2) fcl^T, Xte/M^VCfe^ R 2 temmWtl~3<DT/\'*c/l'X»hV), 

15 :©^itl~l 0(DT;V*\s^\Z.$d\^X, ^t©-CH 2 -ii-o-, -coo 
- * fete- o c o - XW^&Z- it>tixh£.^\ ^ f^WL^fr? * ~;\s&> J; tFR 2 

13. 5* (2) fOZ 1 ^ Z 2 -C 2 H 4 --efc5, ff^l 2 ^|^(75^-f *^^„ 

20 rottt©-CH 2 -ii-o-> -coo-£fcte-oco-^#m*.e>*vrt>£ 

14. 5* (2) M*51NT, Z l &-C 2 H t -Xfo<9, X^^&fcte^l^fc «9 x 
a AS 0 X$> £ „ If JftJg 1 2 K^BflW?^ ^b-^o 

15. (3) X^ZftZik^^v^fc^y*-^*^* hV?vn 



a 
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f9i'*EJ&£it&z.b&mkb'tZ* w*sim«att©s: (l) x^fi^4 



O \ o 

\ Si- 
Si^-O" I S 

pi' 

* r! 



-OH 
-OH 



OH 



/ 

O-Si. 



(3) 



R 



10 



ftfO-CHj-tt-O- -CH=CH- ^oTM^tfctt^ 

ft- o - £ it-tt- c h = c h- -eg # e> *lt t> J; v \ 

16. (3) T^£ft3fb#*wa*; (4) x^&tbZib^&m&£- : &z?ib%: 



R 



,1 



'Si 
/ 

O 



O IJjUOH 



o V 



\ o 
\ jsu 

Si^-O" l S 



OH 



OH 



(3) 



1 
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O f 'A Z 2 _ c 2 H 4 SiCI 3 (4) 




(5) 



5£ (3) tfORMt ^mi~8 0T/V=3r/K #^0^7^*3 J; 

5 CH 2 -te-0-, -CH=CH- ^nT/^l/^fcfiv-^PT/V^W^ 

10 <£v\ 

-^UT^ (5) *©R l W\ 5£ (3) tfi^R 1 tm— (DWfe&ftlTZo 

(4) iC&Vvr* Xli/M3^tfc^ R 2 «^^l~3<DT;W=3r/VT^«?, 
a fit 0 ~ 2 (DS^T-fe *? , Z 2 1~8 ©T/l"¥ ^^T?fc5 0 

^.(D^mWcl^8<DT/^U^m^X, ftI©-CH 2 -fj:-0- — COO — 
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17. (6) X^£fr%fc^^v^>4kX/^7*~^&ft1r&hV 



\ ^SK 

* K 1 . 



o 



:p- si/ \ 



■3M 



(6) 



«©7K*tt7y3!5-c»#ife^.e>^"rt>i<x ttf©-cH 2 -«-o- -ch= 

m^.^tbT%J:<, ffi&O-CH 2 -»-0-*fer4-CH=CH--eB^ife^e> 
15 fr-C^JzV^ 

is. s (6) •^stbS'fb^K:^ (4) x^£tbz>4\&vt>&B0& 




7>ymX*W%m*-btlXh£<. frM<D-CH z -te-0-, -CH=CH- *S 
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